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FOREWORD

This is one of a series of eleven HANDBOOK sub-volumes which

has been prepa-td to provide training for educational R6D personnel

in the developlAnt of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the

role each volume is designed to play and the sequence recommended

for its use in the training process. The user is, therefore, urged

to read these instructions uefore using this )r any other separate

volume.
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C.

IDENTIFICATION
MATRIX

TWO MAJOR PURPOSES IN MAKING SEQUENCING DECISIONS

PURPOSES

To be able to schedule
student learning of

PREREQUISITE behaviors before_
the behaviors CONTINGENT on them

1

To be able to schedule
student learning of

FACILITATIVE behaviors before
the behaviors which are
FACILITATED by them

delemerimmerworm

-Do be able to learn one set of -To be able to learn one set of
criterion behaviors, it is criterion behaviors, it may he

necessarN, beforehand, to learn advantageous, beforehand, to learn

one or more sets of other one or more sets of other

CRITERIA criterion behaviors criterion behaviors

-Prior mastery of these other -Prior mastery of these other

criterion behaviors is necessary criterion behaviors may be

because they are prerequd.sites advantaaeous because they make it

to the mastery of the (one)
criterion behavior at issue

easier or more efficient to master,
the (one) criterion behavior at
issue

-Sequencing decisions concern the -Sequencing decisions concern the

identification of criterion identification of criterion

behaviors when mastery is behaviors when mastery is

=requisite to the mastery of facilitative of the mastery of

other criterion behaviors other criterion behaviors

EXAMPLES

e.g.,

-The student bkidge ptamek cannot
teakn to bid on to par" unlit he
giAst temn4:

"To idest,4y 4uA/A

To identiO point values o a

hand

-These behaviors (criterion or
sub-criterion) are prerequisites

e.g.,

-The. 'student btidge ptaaert can
Leann to nrialf" 6itat OA he can
teaAn to "bid" AiAbt; ncitheft c8
/t stt to the otheApekequi i
(a though "bidding" is
conventionatto taught Ai t)

-Teaching "pale' iitat, it ie
hypothesized, can acititate the
textetKimq of "bidding e student
te4AAA 4i/cat how the fte4u21.4 06

bidding cute used as an aid in
utheequentLy !canning bidding)

for learning how to bid andfor
how to play

2



C.

I DENT I F I C AT I ON

MATRIX

PIO MAJOR TYPES OF SEQUENCPT, DECISIONS

TYPES OF
SEQUENC i NG

DLC I S I uNS

WITHIN
a SINGLE Criterion behavior

N1ONF,

two Jr more criterion behviors

-2' r-777/ 1',-7 -le: irtrNoti on,q I na:' be

r7:. 0) t:.d0 Cr nore
.?r,-z7

na-fc U') of tv,:, or norc or cri on

r:tb -or i t crir 1 ecr)i i.:-! ( or e:',-.n be7:aviorr; .1771(.7: 'an h&ve a

CRITEJOA

one, i.7' :Z.-fine l C:czt 7.1.2?)*

--;-:(7u0Y::n.7 1,--ois-Scno o..7'n.L7ern .Cw

orJer i n :.iii..c.:::

V nreroeYsi to or a "l'e,-!111 tati:,e'

effect on oti;er criter:.on
be7zavi or,,,

-Sc(;74encin7 ,:cciions oocern the
.

or,: 7.er n L.).:7,-on:

Za:.7.: r;k! -or! teri on behaz)i r-r i s E,-zoh on t err. on 1 .'c7ior 10
7 -i,C ar?.0 7carnej

"Al/ t;:,- sop.zratc s:,:,-oritcr:' on - .!:!amento con,.:on to t7.),, or mono

beha:liors arc final l? - criterion icha;':ors can be
inte,jrateZ into a ca-mlete learn

1- ";'-1 ter:. on .i:chJ)icr

-:-;:, 2 ,, :,_-.i.s i on.; i1'. 7 ':L.:e it._ :n : . . 0, Vt, C.,t_,.- .-., . 0% .., LA.I

..1777 C. 1 (In thir! section of 1.= C. (in thir section of
the LA:WOO): )

and
the PA,VP001-)

..77i3i: J (:177CP(3 decisionc can 1e

revise 2 in the 17:(17/ t of other

stratL:q i?21'c2r-7(2t;i0;2 obt:zinej

beuori TA,7,1-: C)

SEE NOTE ON NEXT PAGE
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* NOTE

It is a matter of judgment to how much of a performance or of
a curriculum to label a CRITERION BEHAVIOR. Take as one example the
instructional development process being discussed in these volumes. One
might choose to call the whole development process the criterion
behavior. Or, one might choose to call each of the major tasks a
criterion behavior. Or, one might choose to ^all each of the steps
within a task or each of the sub-steps within a step a criterion
behavior. While there are some formal criteria suitable for making
decisions of this type (see later), differing units of behavior can
meet the criteria. Thus, for example, the units labeled tasks,
sub-steps, and even sub-sub-steps in these volumes can all meet the
criteria. The decision as to which unit to settle on is, therefore,
arbitrary.

For purposes of analysis, it probably makes little sense to
label so complex and comprehensive a performance as the complete
instructional development process as a single criterion behavior.
It Is likely to be broken up into multiple criterion behaviors.

Once the unit of behavior to be labeled a criterion behavior
is settled on, the number of sub - criterion behaviors (meeting formal
criteria for sub-criterion behaviors) into which a criterion behavior
can be sub-divided is fixed. (Criteria for labeling behaviors as
criterion, sub-criterion, or preparatory are provided in the "D"
volume of the HANDBOOK.)

The guidelines for making sequencing decisions which are made
in TASKS "C." and "G" -- based on relationships among multiple criterion
behaviors, between a criterion behavior and its sub-criterion behaviors,
or between multiple sub-criterion behaviors belonging to a single
criterion behavior are applicable regardless of differing judgments
a' to the appropriate unit of bheavior to treat as a criterion
behavior.

4



C.1

STEP C.1

Sequence task analysis results for all the Sub-Criterion behaviors which make

up each criterion behavior.

C.1.1

C.1.2

.....

Sequence task analysis information describing all Sub-STEPS (or

terminal behaviors) which make up each Sub-Criterion behavior.

Sequence task analysis information describing all Sub-Ctiterion

behaviors which rake u^ each criterion behavior.

*There is crple opportunity during TASK "G" (STR4rEGY FORMULATION)
to change sequencing decisions in light of additional information.

5



STEP

INPUT

Task analysis results
for each

CRITERION -Figavior

OVERVIEW

ACTION

Sequence results
separately for each

sub-criterion begiia-Ir
and then for all

sub-criterion behaviors

OUTPUT
MP.

A sequence of results
of behaviors ordered
so as to maximize:

Prerequisite effects
Facilitative effects

C.1.1

C.1.2

All task analysis
results

[FORM A.5(4) or (11)]
for all elements of a
Sub-Criterion behavior

All task analysis
results

[FORM A.5(4) or (11)1
for:

constituent sub -criterfoi,
behaviors and

criterion behaviors iv

Sequence
task analysis results

ii

111
Sequence

task analysis results

6

Sequencing of
vertical and horizontal
task analysis results

iii

Sequence depending on
re:ationship among

sub - criterion behaviors

4



C.1.1

C.1.2

STEP C.1

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What -MATRIX: How -MATRIX: Adequacy SUMMARY OF
are vertical
and horizontal

to sequence
vertical and

of sequencing of
task analysis

PROCEDURES . . 24

results . . 18, 19 horizontal
task analysis

results . . . . 25

results . . 20, 21

-MATRIX: -MATRIX: -MATRIX: Adequacy SUMMARY OF
Relationships
which may exist

Sequencing
sub-criterion

of sequencing of
task analysis

PROCEDURES . . 38

among
sub-criterion

behaviors based
on their

results . . . . 39

behaviors . . . 32 relationships . 34

7/r



BACKGROUND INFORMATION
FOR ENTIRE STEP C.I

page

Defining CRITERION and
SUB-CRITERION behaviors 11

Kinds of sequencing decisions
which hive to be made within"
a single CRITERION behavior

12, 13
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C.1 DEFINING "SUB-CRITERION" AND "CRITERION" BEHAVIOR

IDENTIFICATION
MATREK

CONCEPTS
Sub-CRITERION

behavior

CRITERION
behavior

-A Sub-CRITERION behavior can -A CRITERION behavior can consist

consist of: of:

One or more performance Two or more Sub-CRITERION
Sub-STEPS behaviors:

CRITERIA or
-.One or more knowledge domain

/Performance Sub-STEPS

terminal behaviors
or

/Knowledge domain terminal
behaviors

-A Sub-CRITERION behavior usually -A CRITERION behavior has aZZ of

has one or more of these these properties:

properties: An identifiable, logical
An identifiable, logical end point

end point An identifiable OUTPUT (product
An identifiable OUTPUT (product or result)

or result) An amount of behavior worth
-.An amount of behavior worth
teeting4

testing*

I

*In SECTION "D" the term preparatory objective is used to identify the behavior which

is defined here as Sub-CRITERION.

EXAMPLES

e.g., KNOWLEDGE DOMAIN e.g., KNOWLEDGE DOMAIN

-in chemiAtAy, a Aepartate
Sub-CRITERION behaviok might be
ident4Led ion each element in
the periodic .table; the termini
behaviors being to tiAt the
ptopettieA o6 the etementA (e.g.,
number,. o6 etectunA and proton,
atomic weightA)

e.g., PERFORMANCE

-In chemiAtty, a mitertion behaviot
might uquite the behaviors oti
identi(wing the boa 40k the

I
zition in the peltiodic table

o each element

e.g., PERFORMANCE

-In math, Sub - CRITERION behaviota -In math, a ctitetion behaviot

Pointed to the CRITERION behaviors might tequite the ability to

in the tight-hand column might compute (e.g. muttipty on divide)

include: cuing toganithmo

EAtimating the "chaxactetiAtic"
oti a numb en;

Looking up i/A "mantaAa" on a
.table; etc.

11



....111

C.1

IDENTIFICATION

MATRIX

TWO TYPES OF SEQUENCING DECISIONS
WHICH HAVE TO BE MADE CONCERNING EACH CRITERION BEHAVIOR

TYPES OF
SEQUENCING
DECISIONS

Made In Sub-STEP C.I.1

TYPE I

In what order should the
hierarchical behaviors

Made in Sub-STEP C.1.2

rYPE II

In what order should each
of the two or more

sub - criterion behaviorswithln a sub-criterion
be sequenced?

4

be sequenced?

CRITERIA

-In TASK B, Sub-STEP B.4.3, when
it was deemed appropriate,
task analysis information at

-In TASK B, Sub-STEP B.4.1, task
description information for
performance Sub-STEPS or for
knowledge domain terminal behavio
were sequenced in a preliminary
order

-In Sub-STEP C.1.2 and again in
TASK J. further sequencing
decisions are made concerning
behaviors WI7YIN o criterion
behavior

-The decision involves the order
in which two or more sub-criteria
behaviors at the same or

more and more specific levels
of detail were obtained

-In th', Sub-STEP (C.1.4), it
must n..w be decided in what
order each of the separate task
analyses at increasingly lower
(i.e., more specific) leviiNOf
detail should be sequenced (and
subsequently be taught in that
order)

coordinate level of detail should
be sequenced

EXAMP!.E SEE OPPOSITE PAGE

12
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

All the task analysis FOR."!S for elements of a Sub-
Criterion behavior sequenced in an appropriate order:

... vertical results ordering prerequisite skills
ahead of the skills in which they are con-
tingent,

... horizontal results ordering skills in the
sequence .z.n which they are exhibited.

WHAT YOU WILL
WORK FROM

(1) All FORMS on which the task analyses have been
recorded for all the elements of each Sub-
Criterion behavior.

WHAT YOU WILL
DO

(1) Sequence all vertical task analysis results in an
appropriate or.er.

(2) Sequence all horizontal task analysis results in
an appropriate or.er.

FORMS YOU WILL
USE

None



DESCRIPTION OF SUb.STEP I C.1.1

INPUT

All task analysis
results

[FORM A.5(4) or (11)]
for all elements of a
Sub-Criterion behavior

ACTION

Sequence
task analysis results

ii

OUTPUT

Sequencing of-
vertical and horizontal
task analysis results

iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What -MATRIX: How -MATRIX: Adequacy SUMMARY OF
are vertical
and horizontal

to sequence
vertical and

of sequencing of
task analysis

PROCEDURES . . . 24

results . . .13, 19 horizontal
task analysis

results . . . . 25

results . . 20, 21

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Task analysis results
on FORMS A.5(4) or
(11) (carried forward
from) 8.5

15



Sub-STEP C.1.1
JOB DIAGRAM

INPUT

All task analysis
results

[FORM A.5(e) or (11)]
for all elements of a
Sub-Criterion behavior

i

ACTION OUTPUT

Sequence
task analysis results

I i

fi

Sequencing of
vertical and horizontal
task analysis results

iii

Vertical
task analysis results

I .a

Horizontal
task analysis results

i .b

Sequence by
levels of detail

.a

Sequence by
direction of

customary performance

ii.b

.410111.1111,

Prerequisite skills
sequenced

earlier than
contingent skills

111.a

Coordinate skills
horizontally sequenced

in order of the
customary performance

iii.b

16



BACKGROUND INFORMATION

page

Two types of sequencing decisions
(horizontal and vertical) about
performance Sub-STEPS which make
uP a Sub-CRITERION behavior

18, 19

Determining how to sequence
vertical and horizontal task
analysis results for "performance"
Sub-Criterion behavior

20

Sequencing decisions about
"knowledge domain" terminal
behaviors

21

17



Z.1.1

IDENTIFICATION
MATRIX

TWO TYPES OF SEQUENCING DECISIONS WHICH HAVE TO BE MADE
ABOUT PERFORMANCE SUB-STEPS WHICH MAKE UP A SUB-CRITERION BEHAVICR

TYPES OF
SEQUENCING
DECISIOUS

Sequencing decision about
VERTICALLY related

task analysis results
for a sin211 Sub-STEP

Sequencing decision about
HORIZONTALLY related

task analysis results
for two or more Sub-STEPS

CRITERIA

-when a task analysis for a
single Sub-STEP is judged to be
at an insufficient level of
deail-7i.e., it is judged that
students cannot take a required
ACTION w;;ich is to be associated
with an =UT class), lower level,
more specific task analyses are
performe2 (Se, :,,,2:.c 13)

i"7:,:: decision to Le '^ade i,:)::-...,es

t;zese vertically arran,:e.f

-
-When a task analysis for two or
more Sub-STEPS has been performed
(for some of which vertical
analyses have also been performed,
the following sequencing
decisions have to be made:

In what order should the
task analysis results for each
Sub-STEP (relative to each other
Sub-STEP) he sequenced

Within the above sequence, in
what order should vertical
results for one (or more of the
separate Sub-STEPS) be
sequenced

7ultiple le)elo of tao:: io.f.s

results:

In z2 at order s;louti tr .-

tusk .viaZ?oiz res:447te for

t; se levels be arranged
(;:eco-iin.; t7:e basirl for t;:o

order in which the ski 1:s the

:2°'7t- ^ '21:7: 1:0 taught) ?

18



C .1 . 1

EXAMPLE

EXAMPLE (COMPUTATION OF LOGARITHMS) ILLUSTRATING HORIZONTAL
AND VERTICAL SEQUENCING DECISIONS WHICH HAVE TO BE MADE

HORIZONTAL Decision

Task Analysis for
Sub-STEP 1

(estimating characteristics)

fol. wes

sm.
Wow..

La, moi
1 16.

11.

le
Owesoo4. is
Igoe 1 I 4. somber /

" op' .. of OILea

sZl If"..:sle

Owesto.40.
te wo.. ...Owl

owl to OE WHOM
1 Oa. 4 Oka WI IO

MB S eal M SGfine
.. mow Ow fa,

Task Analysis for
Sub-STEP 2

(obtaining "mantissas"
from logarithm tables)

Vela notOlO

.6 SP j"
6

was,. !--+

'e S II

to. 13

Om.' ,...fr.

Miolosowsse

414.0 W. ...et I east

_.... 141.111.1 ...,.«

in what order should the results for these two Sub-STEPS be sequenced (and then
the two Sub-STEPS be taught)?

y. 16

.11 0.6. 4111.1

too

1S .o11oo4W44

Vf:.111:07

,11

1-11.

ow
WIerewo.44 1.

11$.
Woreow. 42 4

MM.,. ovaat

VERTICAL Decisions

-It was determined during task analysis
that students did not know how to obtain
a "characteristic" for decimal numbers.
Accordingly, a lower level task analysis
was performed yielding the results to
the left. (If it were determined that
the ACTIONS now diagrammed could not be
taken, a still lower level of detail
would have to be obtained.)

-The sequencing decision which has to be
made: in what order is this diagram
(to the left) to be sequenced relative
to its parent (Sub-STEP 1) above.

ftw000riet 4

Owelowl.4
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C.1.1

DECISION
MATRIX

DETERMINING HOW TO MAKE SEQUENCING CECISIONS
ABOUT VERTICAL AND HORIZONTAL TASK ANALYSIS RESULTS

CONDITIONS

1

VERTICAL

task analysis results

2

HORIZONTAL
task analysis results

3

MIXED
vertical and horizontal
task analysis results

ACTION
TO TAKE

-Arrange the task
analysis results in
the following
sequential order:

1st: lowest lever

-Arrange the task
analysis results in
the order in which
each Sub-STEP in the
Sub-Criterion
behavior is performed:

let: 1st Sub-STEP

--2nd: 2nd Sub-STEP

3rd: 3rd Sub-STEP

Last: L.ast
Suh-S:EP

-Decisions about the
order i1 which to
teach these Sub-STEPS
are made in TASK "G"

-Arrange result, as
in the middle column

-For those individual
Sub-STEPS (within
this overall
sequence) having
"vertical" results,
keep the order as
performed in Column
#1

2n-1: nest hi hest
level analysts

eg

attained

3rd: next highest
level analysis
attained

.

"Last: Original
task analysis for
the Sub-STEP

RATIONALE

-Lowest level results
identify skills which
are prerequisite to
the learning of higher
level skills

-Skills for Sub-STEPS
at coordinate levels
can be taught in a
forward or backward
order

-When instruction is
provided for a
Sub-STEP having
vertical results
(either in a forward

-Within a Sub-STEP,
lower level skills

-See TASK G for
rationales for each

or backward order
relative to other

should be sequenced order
Sub-STEPS):

earlier (i.e., taught Lower level skills
earlier) will be taught

before higher level
skills related to
that Sub-STEP

.
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C.1.1

DECISION
MATRIX

DETERMINING HOW TO SEQUENCE VERTICAL AND HORIZONTAL RESULTS
FOR KNOWLEDGE DOMAIN TERMINAL BEHAVIORS

*A Sub-Criterion behavior in a knowledge domain may consist of one or more terminal
behaviors. Procedures recommended for dealing with vertical and horizontal results
for these terminal behaviors are identical with those recommended for performance
Sub-STEPS - See opposite page.

HORIZONTAL

VERTICAL

Terminal Behavior Terminal Behavior
#1

INPUT

Combination

1---41w

Decomposition

Simple
replacement

Double
replacement
reaction

ACTI1N

Defines

Defines

Defines

Defines

Elements in
combination

Elements
not in
combination

Describes
state of
elements

Describes
state of
elements

#2

INPUT ACTION

Combination

14111-

Decomposition

Simple

replacement

Double
replacement
reaction

Compares and
contrasts
with other
reactions

Compares and
contrasts
with other
reactions

Compares and
contrasts
with other
reactions

Compares and
contrasts
with other
reactions

2 1/9a



JOB PROCEDURES

Pa9e

SUMMARY OF PROCEDURES 24

Adequacy of sequencing of vertical
and horizontal task analysis results
for each Sub-Criterion behavior

25

23



C.1.1

ILLUSTRATION SUMMARIZING PROCEDURES FOR SEQUENCING
ALL TASK AMALYSIS RESULTS
FOR A SUB-CRITERION BEHAVIOR

a. Create (or maintain) a forward
order of task analysis results
for all Sub-STEPS making up a
performance Sub-Criterion
behavior (or for all terminal
behaviors making up a
knowledge domain Sub-C.riterion
behavior)

#2

a. Identify each performance Sub-STEP
(or each 'Inowledge domain terminal
behavior) which has had a task
analysis performed to one or more
lower levels of detail (Results
717-6PM A.5(4) for performance or
A.5(11) for knowledge domain)

b. For those so identified, sequence
task analysis results in the
following order:

"Lowest levels firit

Progress in an ascending order

"End with highest level analysis

c. Insert this ascending sequence
within the forward order developed
T3F7iil the separate Sub-STEPS
(or terminal behaviors)

FORM A.5(0 ) or A.5(11)

a...
... rm. NM ff.. 11/11.. ._ 0111011.1C.

anal VV.

'411/r

O l
RI I IMMO MIPO

am mom.

.....

. .

....... a

10B001000=0 ....... ....,

embrI

0,

46 O....

NMI .,..
111 III

III
I. ...SO

I

1
MADO

0.0

''''""..'
/. A, PMn

NO 0,

1111111
III OM
MHO

k
.7.0 1v
0.01.

paw. 0
...... 0

or

l 0_...................n
MMi

1

i_ 0110.1.10171
r-.

041MO

M

i... ammo ......:Cfn1 ...,, ....-.1
I I

LE

J}

.........Z.......
mw... s........ 11111110

6.00.01

a
...., 0

2011001=
.... 0

a.m.
Me s omwrow

41. gam

IM MI 1.1 .....

I
1. MO wart
111101.

naro. 000.11001011
si

--,- I MO...
...0...... 111 . 111 ill1111 MEM
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C.1.1

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES FOR SEQUENCING
TASK ANALYSIS RESULTS FOR

A SINGLE SUB-CRITERION BEHAVIOR

PROPERTIES COhPLETENESS ORDER

-Task analysis results are -Horizontal results are sequence -I
collected and organized for in a forward direction (the sa'70
aZZ elements of a Sub-Criterion direction in which the separate
behavior: behaviors arc produced)

CRITERIA ..All Sub-STEPS for a performance -Vertical results are sequenced
Sub-Criterion behavicr in order of prerequisite skills

..All terminal behaviorr fer a
(prerequisite skills precede

knowledge domain Sub-Criterion
behavior

contingent skills)

-Task analyses are collected and
organized for elements of
Sub-Criterion behaviors analyzed
to lower levels of specificity
or detail

25



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
FORMS for each Sub-Criterion behavior sequenced
before or aftertiTose of other Sub-Criterion behaviors
based on the relationship(s) of7M-C1.1-tcrion behaviors,
to each other.

(1) All FORMS on which task analyses are recorded for

WHAT YOU WILL al 1 Sub-Criterion behaviors which make up a

'WORK FROM criterion behavior (nrouped for each Sub-Criterion
behavior).

(1) Inspect task analysis results for presence of each
of three types of relationships among Sub-Criterion
behaviors:

WHAT YOU WILL
I

... shared elements
DO ... contingent relationship

... prerequisite relationship

(2) Order the FORMS for the separate Sub-Criterion be-
h vi r based n their relationships to one another,

NoneFORMS YOU WILL
USE

26



[DESCRIPTION OF Sub-701 C .1 .2."'"--1

INPUT

All task anislysle
results

[FORM A.5(1) or (11))
for:

..tonstituent sub -criterice

behaviors and
criterion behaviors

ACTION OUTPUT

Sequence
task analysis results

CRITERIA FOR
IDENTIFYING INPUTS

Sequence depending on
relationship among

sub-criterion behaviors

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: -MATRIX: -MATRIX: Adequacy SUMMARY OF
Relationships
which may exist

Sequencing
sub-criterion

of sequencing of
task analysis

PROCEDURES . . .38

among
sub-criterion

behaviors based
on their

results . . . . 3

behaviors . . . 32 relationships . 34

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS

STEP

BLANK FORMS

Task analysis results
(carried forward #r C.I.1

27



STEP C.1.2

INPUT

All task analysis
results

[FORM A.5(4) or (11)]
for:

constituent sub-criterlot
behaviors and

criterion behaviors
iv

JOB DIAGRAM

ACTION

Sequence
task analysis results

OUTPUT

Sequence depending on
relationship among

sub-criterion behaviors

vi

Sub-criterion behaviors
share common elements

iv.a

OUTPUT of one
sub-criterion behavior

becomes the
INPUT to another

Iv.b

One sub-criterion
behavior Is a

prerequisite for
another

I v.c

Sequence
shared elements

early

v.a

Sequence
sub-criterion behaviors

In the same order

v.b

Sequence
sub-criterion behaviors

In a
prerequisite/contingent

order

v.c

Shared elements
sequences before the

sub- criterion behaviors
of which they are

constituents

vi.a

The sub-criterion
behavior which

provides an INPUT
to another is

sequenced before
the latter

vi.b

The sub-criterion
behavior which Is
prerequisito Is
sequenced before
the one whi0Wri
contingent on it

vi.c

28



BACKGROUND INFORMATION

page

Relationship between sub-criterion
behaviors and criterion behaviors

30

Sequencing the task analysis
results for separate sub-criterion
behaviors and the criterion
behavior based on them

31

Three conditions to consider in
sequencing sub-criterion behaviors
relative to one another

32, 33

Determining how to sequence
sub-criterion behaviors, given
each of the three conditions

34
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C.1.2
IDENTIFICATION

MATRIX

RELATIONSHIP BETWEEN CONSTITUENT SUB - CRITERION BEHAVIORS
AND THE CRITERION BEHAVIOR CONTINGENT ON THEM

BEHAVIOR
CRITERION*
behavior

Constituent Sub - CRITERION'
behaviors

-A criterion behavior is -Each of the two or more
self-contained, with an sub-criterion behaviors which
identifiable end point, and with make up a criterion behavior is
an identifiable outcome or self-contained, with an

CRITERIA product identifiable end point, and with

-A criterion behavior may be an identifiable outcome or

divisible into two or more
product

sub-criterion behaviors, each of -Each sub-criterion behaviors
which is also self - contained,
contains an identifiable end

bears some kind of relations hip
to one or more of the remaining

point, or contains an sub-criterion behaviors which
identifiable outcome or product make up the criterion behavior

-Performance of the criterion
(See page 72)

behavior is contingent on the -Performance of each sub-criterion
ability to perform its behavior may or may not be
constituent sub- criterion contingent on the ability to
behaviors perform another

EXAMPLES

e.g., DIVISION

-Pet6onoting tong on ahont diviaion
may be labeled a criterion
behavion. It c4 a 4e4-contained
behaviok having an identi6iabte
end point and OUTPUT

-it ,Lo a mite/Lion behaviors whose

peAtionmance i..5 contingent on Auek
sub- criterion behaviou a4
4ubtkaction and multiplication

e.g., SUBTRACTION AND
MULTIPLICATION

-In petOnming tong divillion,
Aubticaction and muLti_pLization
con4titute etement4 in a chain
(i.e., you AubtAact diten you
muttipty)

*As pointed out earlier, what one developer Identifies as a sub - criterion behavior
another developer might identify as a criterion behavior. A sub-criterion
behavior now labeled as a "criterion" behavior is obviously smaller In scope.
There are no rules for labeling one way or the other; it Is arbitrary. Procedures

for deal;ng with them do not depend on the scope of what is includedes long as
the basic relationships between a behavior and its constituent elements are

observed.
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C.1.2

DECISION
MATRIX

DETERMINING HOW TO SEQUENCE THE TASK ANALYSIS RESULTS
FOR A CRITERION BEHAVIOR RELATIVE TO

ITS CONSTITUENT SUB-CRITERION BEHAVIORS

TYPE OF
TASK ANALYSIS

RESULTS

Task analysis results for
a CRITERION behavior

Task analysis results for
constituent Sub-CRITERION behaviors

ACTION
TO TAKE

-Sequence the task analysis
results which identify how the
sub-criterion behaviors are
chained together:

-.AFTER those for constituent
sub-criterion behaviors

-Sequence the task analysis
results for ocnatituent
sub-criterion behaviors:

-.BEFORE those for the
CRITERION] behavior

EXAMPLE

CRITERION behavior: Stating the
netationahio (i.e., ptoduang
a chain) involved £12 concepts
that de tine Anchimede4'

pnincipte

- Sequence the diagrams for this
chain following the diagrams for
the individual concepts

Sub-CRIIERION behaviors:
Dekine 04 exerrtitity

--Weight o6 displaced 6.euid
--Magnitude o4 buoyant 6ottle
--Magnitude q appatent teas

o6 weight

-Diagrams for these sub-criterion
behaviors should precede the
final ones for the criterion

(sub-criterion behaviors) behavior
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C.1.2

IDENTIFICATION
MATRIX

CONDITIONS TO BE CONSIDERED WHEN DETERMINING THE SEQUENCE
OF TASK ANALYSIS RESULTS FOR EACH SUB-CRITERION BEHAVIOR
RELATIVE TO OTHER CONSTITUENT SUB-CRITERION BEHAVIORS

CONDITIONS

CRITERIA

I

Sub-Criterion Behaviors

SHARE COMMON ELEMENTS

2

One
Sub-Criterion Behavior

PROVIDES AN INPUT

to another
Sub-Criterion Behavior

3

One

Sub-Criterion Behavior

IS A PREREQUISITE

for another
Sub-Criterion Behavior

-TWo or more
sub-criterion
behaviors analyzea
t', lower or specific
levels of detail are
revealed to share:

One or more
Sub-STEPS (for
performance) or
terminal behaviors
(for knowledge
domain;

OR
One or more
component skills
(i.e., diocrimina-
tions, generaliza-
tions, or
associations)

-A sub-criterion
behavior re.!?u7ts in a
final OUTPUT which,
in turn, becomes an
INPUT for another
sub-criterion
behavior (a
horizontal relation-
ship)

-The mastery of one
sub-criterion
behavior is
contingent on the
prior rastery of
another
sub-criterion
behavior

-These sub-criterion
behaviors are thus
in a vertical
retatirOnship to one
another (i.e., a
lower level task
analysis of the
contingent
sub-criterion
behavior would
reveal the
prerequisite one)

-They are nct in a
coordinate,
horizontal relation-

( ship

EXAMPLES

e.g., PLAYING BRIDGE e.g.,
COMPUTING STATISTICS

e.g., PHYSICS

-In both "play" and
"bidding," the player
has to be able (among
other things) to:

..Identi u suits

"Ideniiy (tonsil cands
and numbened coeds

..IdeaWg higheA and
lower canals

The concepts o6
"6once" and "ptessu4e"
arse initially tuated
co cooAdinate
sub-cnitenion
behaviou

-Furt.theA anatyaia 6110(4)4

that cleating with
"okessuite" is
contingee on being
able to deal with
"6o4ce" (i.e., a lower,

level. concept)

-The OUTPUT o6 a
computationat Sub-STEP,
tuated a4 a
sub-crate; Lon behavion,
(e.g., the value oA t)

-Becomes the INPUT lick
another Sub-STEP
(i.e., tooking up the
aigni6icance in a
table), at4o treated
as a sub-cAitetion
behaviors
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ADDITIONAL EXAMPLES ILLUSTRATING THREE RELATIONSHIPS
C.1.2 SUB-CRITERION BEHAVIORS CAN BEAR TO ONE ANOTHER

EXAMPLES

1.

SHARIAG
COMMON ELEMENTS

Sub-Criterion Behavior 01 Sub - Criterion Behavior 02

In a tine kepott due/Laing 10 A final kepatt intexpketing
the teseaxch design 604 an the statistical analysis oi
expetimental study the /watts oi the study

The two Sub-Criterion behaviors share common component skills:

-.The ability to identip and desckibe the conditions nteeseaky 604
the use 06 OaktitUtak types 015 statisticat anatysis;

In the case oi "designing et Study," a design must be caeated which
meets die conditions 04 the tat 06 patticutak types o6 statistical
anatois; in the wee oi wftiting a &twit OR the teriatii, the
waitet must be able to assess the adequacy with which assumptions
and conditions weke met

-In teaching the writing of research reports, i.e., how to write
about: statement of the problem, describing the method (including
describing the design), reporting results, and including a disc-ssion
and statement of conclusions, it might be beneficial to teach
conditions and assumptions for use and interpretation of results of
types of statistical analysis eIFTy in the sequence before each
Sub-Criterion (proper) Is taught.

Sub - Criterion Behavior 01 Sub-Criterion Behavior 02

Gwen a physics pkoblem to solve, Substituting the vatue4 640M

2. identiking the appaopaiate the ptoblem in the ionmula 04
Onmula to use in solving Lt Ohm's Law

PROVIDING
(e.g., £on.muta 6o4 Ohm's Lam)

INPUTS
TO ONE ANOTHER

Sub-Criterion Behavior 03

Doing the computationat wokk

-The OUTPUT of each of the Sub-Criterion behaviors becomes an INPUT
for the next Sub - Criterion behavior In the chain.

Sub-Criterion Behavior 11 - Sub - Criterion Behavior 02 is

Ve6ining owl giving examples
clearly prerequisite to /1 and #3.

oi

3. balanced 04 unbalanced 604CEA
Without being able to define,
or illustrate, or pick out an

ARE Sub-Criterion Behavior 12
example of, etc., a force, the

PREREQUISITE learner cannot be expected to

TO ONE Deb ring ok giving an example deal with concepts of balanced

ANOTHER oi what a "goket" .es or unbalanced forces or with the
concept of "strength of force"

Sub - Criterion Behavior 13
-Also, Sub - Criterion behavior 13

Peiining 04 giving an example is prerequisite to 01

o "At/Length' oi a Ohtt
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C.1.2

)CISiON
MATRIX

DETERMINING HOW TO SEQUENCE SUB-CRITERION BEHAVIORS
BEARING EACH OF THREE POSSIBLE RELATIONS TO ONE ANOTHER

CONDITIONS

1

Sub-Criterion Behaviors

SHARE COMMON ELEMENTS

2

One

Sub-Criterion 11,ehavior

PROVIDES AN INPUT

to another
Sub-Criterion Behavior

3

One

SubCriterion Behavior

IS A PREREQUiSITE

for another
Sub-Criterion Behavior

ACTION
TO TAKE

-Sequence task
analysis results for
elements sharo2 witl;
several sub-criterion
bo72.aviorc Fri?:',7 in

7 ine

- (::t2-sequent l.,

1Hotruction for ;:i?re
eLer7ente Ji:Z ry.cce,le

instruction for t;20

intact oul-criterion
i'e:iavicrel

-2c.77.7r,.-c res7.::.s for

o...: -,r.:te.r

!;..z:':,'1,r :/k-,;,, y

((2-: t); :-- 1-,11,-ate

-Sequence task anaNsis
results in the on!..er
in zJi..c;: s4i..--:!riterlC'r

l.,ehaviors are to one

another in :,sual
ierfor-Tance:

.:',.. -cyriterlon

. t.:,:.I07,Crc :-..',7,':

rrOji.C. alz 1-7"7 t,,

:ZnOther

su! -,witorion
l-ehavier .zn.
oc.7:4enc,- I :,:r":

J.,. -_,ri.2--:--:

7-1:- .cc zr !7

., ..... -cr7 tein cn

.:.-1,77,iors +1,(4: ta;.,

1:3 1:7-= .'.: TT': "72

from ,i-no.t;:er

r741--,,riter:

;:ZiP an?
.7O77(.-:',' ' ;;.7. ;'.;:1'

:equence tack naZ:isis

results 'or
342..-3riterion

b,:;Laviers i...: i le

,Firection i: t714.

:,c,. tir:.Tcnt re !a t ion7-

Precquisito
r:47--triter-:on

Lehavi..)ra .,:T..)7 t;:

s:..',- criterion

."cheviot 3: rich is

.-:-:,7!:;f7nf ,7 -,:t

:';,... - '`;'": t._ r. .::1-1

:.-ilicr .,c,'t-:,:.,(71,!

on a;:ot.54.77,

su2.-criterion
%- ohl,,,Srr AFTE t 71,

P;i-I'ri-tel"::0,1

:_4?;417'i,ir On :::ii,i

it, is contin:ent

-:;:e 3%:'00N74011t

,lefTlencnn!: 0('

7)ll.,:.. t;:ir or :',,

r .tea :ilts tncerte. . ' ,:r

elements r,,mov,?,1)

acc,.rdin.: to

re.?omeitiationJ i,:

trier .,77,L.7,-

*Ultimate sequencing decisions arc made in TASK r

EXAMPLES

e.g.,

-The conceptz

I (Us ctiminati onz ,

lenetalizationa,
aasociat(.ona, and

ehaina ) aprewt in most
o4 the ,.'en TASKS

factibcd in the ten
v. filmes c 4 this

OAVV300!

I t a Ukefil to be
e 44ectiv e 1 tiacil,,i,ta-

t4,,.0) a,; I ,',ictent tu

t(1,26/ f;m1 3iA4t (no

e.g.,

-The ten ma ': titOlh
identiiieJ 61 thi,
HAWSOOK (i.e., A- 1)

(t4 tneated az
a ub- cnitetion

behaviotz) ptoude
P;PUTS to one. anothet
and thele4ole would be
aequenced in the oldet
A thhough J

-In TASK (-,', ii liqii.t.

subsequent(' i'C
:Iecided to teach them
kr1 the o'ldeA J t Roo h
A

e.g.,

-14 it wete judqui that
.-.-
pepatatotv

inz ttuctio nal

mat, tiatz" a a
poteleouizite 4olt
"t eviainq ina qucti on -.

at' matetiata," bleu
theu Woued be
sequenced with
"p' epatati.on" coming

beiolehand (i.e.,
,41..tstl

(!40 such assumption

is necessarily being
proposed here)

mattet oilletheA in4tAuC-
tion beipna with TASK A
o't with TASK J)
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JOB PROCEDURES

Page

Information to review in order to
make sequencing decisions 37

SummARY OF °ROCEDURES 38

Adequacy of procedures for
sequencing task analysis results
for constituent elements of a
criterion behavior

33

35/36



C.1.2
DECISION
MATRIX

INFORMATION TO REVIEW IN ORDER TO IDENTIFY
COI:DITIONS WHICH DETERMINE SEQUENCING DECISIONS

TO IDENTIFY

Condition! I

Sub-Criterion Behaviors

SHARE COMMON ELEMENTS

Con '4ition: 2

One

Sub - Criterion Behavior

PROVIDES AN INPUT

to another
Sub-Criterion behavir

Condition:

One
Sub-Criterion Behavior

IS A PREREQUISITE

for another
Sub-Criterion Behavior

ACTION
TO TAKE

-Lay out all task analysis results on sets of
PORN A.5(4) or (11) for each sub-criterion
behavior

-Inspect in each set
for identical task
analysis results
appearing in other
sets, revealing
shared:

Performance
Sub-STEPS or
knowledge domain
terminal behaviors

Individual
component skit/.

Combinations of
component skills

-Deteren:n4 the
us of

occurrence of these
shared elements.

In how many of the
tub-criterion
behaviors do they
occur?

-Consider sequencing
frequently occurring
elements before the
sub - criterion

behaviors in which
they occur

-Inspect the original
sequencing of task
analysis results in
order to identify:

S4b-criterion
behaviors which
constitute parts of
a total chain with
each sub-criterion
behavior producing
OUTPUTS which become
INPUTS for the next
sub-uriteion
behavior in the
chain

-Consider maintaining
the forward direction
of the originally
formed sequence of
results (with final
sequencing decisions
involving such chains
as those made in
TASK G)

-Inspect for each
sub-criterion behavior
the Lower level, more
specific task
analysis results and
the analyses for
other sub-criterion
behaviors to determine
whether:

What has been
(arbitrarily)
identified or
labeled as a
coordinate (same
level) sub-criteria
behavior is in fact
a prerequisite
behavior--to be
arranged vertically
with respect to the
sub-criterion
behavior which is
contingent on it
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C.1.2
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN MAKING
SEQUENCING DECISIONS ABOUT SUB-CRITERION BEHAVIORS

01

INSPECT

a. Inspect task analysis
results on sets of
A.5(4) or (11) FORMS for:

Elements which separate
sub-criterion behaviors
share

Sub-criterion behaviors
which make INPUTS to
other sub-criterion
behaviors;

OR

Sub-criterion behaviors
which are prerequisites
for other sub-criterion
behaviors

02

SEQUENCE
task analysis results

a. Sequence shared elements
before the sub-criterion
7Wors of which they
are constituents

b. Sequence sub-criterion
behaviors which make INPUTS
to others ahead of those to
which theynWr INPUTS

c. Sequence sub-criterion
behaviors which are
prerequisites ahead of those
which are contingent on them
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C.1.2

STANDARDS
MATRIX

ASSESSING THC ADEQUACY OF PROCEDURES
FOR SEQUENCING SUB-CRITERION BEHAVIORS

PROPERTIES COMPLETENESS RELEVANCE

-Al relevant task analysis -Task analysis results are reviewe
results (on complete sets of for relevant conditions:

CRITERIA PORM A.5(4) or (11)) are reviewed
Shared elements

OUTPUTS of one sub-criterion
behavior providing an INPUT
to another sub-criterion
behavior

dommill....m.

-.Prerequisite/contingent
relationship between
sub-criterion behaviors

3, /4a



C.1.1

C.1.2

STEP Lc-1 1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Elements within a
sub-criterion
behavior sequenced

Sub-criterion
bAaviors sequenced
relative to one
another

111/1)0\



C.2

STEP C.2

Sequence task analysis results for all the criterion behaviors which make up

an instructional program.

C.2.1

C.2.2

Review task analysis results for all separate criterion behaviors

for all properties relevant to sequencing decisions.

Sequence task analysis results for all criterion behaviors.
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STEP IC.2 I

INPUT

Task analysis results
for all separate

criterniri behaviors

OVERVIEW

ACTION

Sequence
task analysis results

OUTPUT

Sequence
which can

facilitate learning

C.2.1

C.2.2

Task analysis results
for separate

criterion behaviors
within the same

program

Inspect for
relationships

bearing on
sequencing decisions

ii

Identification of
existence of or
non-existence of

relevant relationships
among

criterion behaviors
iii

11111.

Identification of
nature of

relationships among
criterion behaviors

iv

Sequence all
task analysis results

for separate
criterion behaviors

Order of
task analysis results
for criterim behaviors

based on
relationships among
criterion behaviors

.11

11111

44
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;.2.1

.2.2

STEP C.2

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types of
relationships
among criterion
behaviors . . . 51

1 -MATRIX: A equacy
of Identification
of relationships
among criterion
behaviors . . 55

SUMMARY OF
PROCEDURES . . .54

-MATRIX: How to
sequence separate
criterion
behaviors . . . 61

-MATRIX: Adequacy
of sequencing of
criterion
behaviors . 63

SUMMARY OF
PROCEDURES . . .62
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
An identification of the relationships existing among
all the separate criterion behaviors which make up an
instractional progra7n.

WHAT YOU WILL
WORK FROM

(1) FORMS on which are recorded task analysis results
for al l the separate criterior. behaviors making
up an instructional program.

WHAT YOU WILL
DO

(1) Inspect task analysis results for relationships
among criterion behaviors:

... none

... shared elements

... contingent relationship

... prerequisite relationship

FORMS YOU WILL
USE _

None



DESCRIPTION OF Sub-STEP I C.2.1

INPUT

Task analysis results
for separate

criterion behaviors
vithin the same

program

ACTION

Inspect fOr
relationships

bearing on
sequencing decisions

ii

OUTPUT

Identification of
existence of or
non-existence of

relevant relationships
among

criterion behaviors
iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types of -MATRIX: Adequacy SUMMARY OF
relationships
among criterion

of identification
of relationships

PROCEDURES . . . 5

behaviors . . . 51 among criterion
behaviors . . . 55

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS

STEP

BLANK FORMS

FORM A.5(4) or (11)
(carried forward from)C.1.2



Sub-STEP C.2.1

INPI IT

Task analysis results
for separate

criterion behaviors
within the same

program

i

JOB DIAGRAM

ACTION

Inspect for
relationships

bearing on
sequencing decisions

ii

OUTPUT

Identification of
existence of or
nonexistence of

relevant relationships
among

criterion behaviors

iii

Criterion behaviors
share COMM elements

1.a

OUTPUT of one
criterion behavior

becomes the
INPUT to another

I .b

One criterion behavior
Is a prerequisite

for another

1.c

No relationship
between

criterion behaviors

.d

...410.

Inspect for the
elements shared

i I .a

Inspect for
criterion behavior
which provides an
INPUT to another

ii .b

Inspect for
the prerequisite

criterion behavior

ii.c

Identify the
absence of any of the
above relationships

I .d

Identification of
snared elements

111.a

Identification of
OUTPUT/INPUT
relationship

111 . b

Identification of
prerequislte/conIngent

relationship

ii 1 .c

Identification of
no

relatrOnship

111.d
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BACKGROUND INFORMATION

Page

Dealing with separate
criterion behaviors

50

Relationship between
separate criterion behaviors

51, 52

49



The procedures recommended for identifying

relationships among sub-criterion behaviors

and making sequencing decisions based on

them are equally applicable to CRITERION

behaviors. Criterion behaviors may:

(a) share common elements with other

criterion behaviors; (b) make INPUTS to

other criterion behaviors; or (c) be

prerequisites to other criterion behaviors.

In addition, they may bear no relationship

to other criterion behaviors except for being

part of the same program (See opposite page).
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BACKGROUND INFORMATION

page

Dealing with separate
critericA behaviors

50

Relationship between
separate criterion behaviors

51, 52



The procedures recommended for identifying

relationships among sub-criterion behaviors

and making sequencing decisions based on

them are equally applicable to CRITERION

behaviors. Criterion behaviors may:

(a) share common elements with other

criterion behaviors; (b) make INPUTS to

other criterion behaviors; or (c) be

prerequisites to other criterion behaviors.

In addition, they may bear no relationship

to other criterion behaviors except for being

part of the same program (See oppcsite page).

50



C.2.1

IDENTIFICATION
MATRIX

CONDITIONS TO BE IDENTIFIED AS A BASIS FOR DECISIONS
ABOUT SEQUENCING TASK ANALYSIS RESULTS

FOR SEPARATE CRITERION BEHAVIORS

CONDITIONS
RELATIONSHIPS EXIST

BETWEEN
SEPARATE CRITERION BEHAVIORS

RELATIONSHIPS DO NOT EXIST
BETWEEN

SEPARATE CRITERION BEHAVIORS

-CRITERION behaviors share -Criterion behavior, do not bear
common *Laments: any relationship to one another

CRITERIA

Shaie a sub-criterion behavior

Aare components of a

-They are simply separate
ricriterion behaviors within the

sub-criterion behavior
same overall program

-The OUTPUT of one criterion
behavior becomes the INPUT for
another criterion behavior

-A criterion behavior is a
prerequisite for anther
criterion behavior

See Sub-STEP C.I.2 (page 32) for e.g., PHY:1CS
treatment of these conditions as

-CtillAion behauionA involving
EXAMPLES they pertain to two or more

sub-criterion behaviors which are
constituent elements of a single
criterion behavior

"Liht" and "wohk"

51



C.2.1

EXAMPLES

EXAMPLES ILLUSTRATING THE RELATIONSHIPS
SEPARATE CRITERION SEHAVIORS SEAR TO ONE ANOTHER

Si. SHARED ELEMENTS

e.g., the piano student (other instAumen-
talists 04 SiAgt44), whether tempt*
to play solo imokks 04 CORCtAtft. 04
Wittlkt4 teoknisg to gag baroque,
komantic, 04 modern pieces (tack
type tAtated as a ttitytiox behaviok1,
has to be able to observe "'cults"
about 04 Rhythm, on tont

These shared elements might rrwerly
be taught in advance of all -nose
criterion behaviors which share them.

i6 a van4..t4y o mathematicat
computations ate to be done by mesise
Oi tOgdA4tAMA, 1.09AtithOM becomes
a "A Lana dement" (a4 well as a
pktAtqUiAitt)-

e.g.,

02. OUTPUT OF ONE BECOMES
AN INPUT FOR ANOTHER

e.g., in "instkuctionat devetopnene the
Nionmutation oi an instnuctionat
stAatigy" ckeates an OUTPUT micith
becomes an INPUT 04 the actual
"development oi instxuctional
matt/cats"

03. PREREQUISITE/CONTINGENT

e.g., in studyisg magnetic 6i.tlds , the

student has to ketate the iield to
the electicic cwatnt which pkodaces
Lt.

Accordingly. "electric current"
may properly be considered a
,rerequisite to criterion behavior
(one which should be taught before
magnetic fields).

014. NO RELATIONSHIP

e.g., "tAigonometn4c iunctione and
"pkobability statistics" burl to
each °then none 06 the kelationships
desctibed 4x Pe 1, f, 04 3

Some elevator's?* might have called the behavior. illustrated "Sub-Criterion"

behavior.. fAether they are dubbed Sub-Criterion or Criterion, in the end, makes
no practioca lifference; the same type of analysis is made.

52



JOB PROCEDURES

page

SUMMARY OF PROCEDURES 54

Adequacy of procedures for identify-
ing relationships among separate
criterion behaviors

55

53



C.2.1
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN IDENTIFYING

RELATIONSHIPS AMONG SEPARATE CRITERION BEHAVIORS
WITHIN THE SAME PROGRAM

01

a. INSPECT task analysis results for each
criterion behavior on sets of A.5(4) or
(II) FORMS

b. IDENTIFY:

Elements which two or more criterion
behaviors share

Criterion behavior:. whose OUTPUTS
become the INPUTS for other
criterion behaviors

Criterion behaviors which are
prerequisites for other criterion
behaviors

Criterion behaviors which bear none
of the above relationships to one
another

FORM A.5(4) or A.5(11)
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C.2.1
STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES
FOR IDENTIFYING RELATIONSHIPS AMONG CRITERION BEHAVIORS

PROPERTIES COMPLETENESS RELEVANCE

........i.
-All relrz,ant task analysis -Task analysis results are reviewed
results (on complete sets of for relevant conditions:

CRITERIA FORM A.5(4) or (11)) are reviewed Shared elements

OUTPUTS of one criterion
behavior providing an INPUT
to another criterion behavior

--Prerequisite/contingent
relationship between criterion
behaviors

4
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

FORMS for each criterion behavior sequenced before or

after those of Othenterion behaviors based on the
relationship(a) of cr.7-te2.--7..-77--onbhaviors to one another.

WHAT YOU WILL
WORK FROM

(1) The identification of relationships among at i the

separate criterion behaviors making up an instruc-

tional program.

WHAT YOU WILL
DO

(1) Order the FORMS for the separate criterion
Lehaviors based on their relationship(s) to one
another.

FORMS YOU WILL
USE

None
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LDESCRIPTION OF Sub-STEP I C.2.2 ...I

INPUT

Identification of
nature of

relationships among
criterion behaviors

iv

ACTION

Sequence all
task analysis results

for separate
criterion behaviors

OUTPUT

Order of
task analysis results
for criterion behaviors

based on
relationships among
criterion behaviors

vi

CRITERI A, FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: How to -MATRIX: Adequacy SUMMARY OF
sequence separate
criterion

of sequencing of
criterion

PROCEDURES . . . 62

behaviors . . . 61 behaviors . . . 63

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
relationship among
criterion behaviors

C.2.1

57



Sub-STEP C.2.2

INPUT

Identification of
nature of

relationships among
criterion behaviors

iv

JOB DIAGRAM

ACTION

Sequence all
task analysis results

for separate
criterion behaviors

OUTPUT

Order of
task analysis results
for criterion behaviors

based on
relationships among
criterion behaviors

vi

Relationships
EXIST
among

criterion behaviors

iv.a

Relationships
do NOT exist

among
criterion behaviors

i v.b

-a.

Sequence
criterion behaviors

according to
nature of relationships

v.a

Create no
special sequence

v.b

-.111101.

Sequences of
task analysis results:

-Shared elements first

-OUTPUT/INPUT order

-Prerequisite/contingen
order

vl

Arbitrary
sequence of
non-related

criterion behaviors

vi.b
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JOB PROCEDURES

page

Determining how to sequence
task analysis results for
separate criterion behaviors

61

SUMMARY OF PROCEDURES 62

Adequacy of procedures for
sequencing separate criterion
behaviors

63

59/60



C.2.2

DECISION
MATRIX

DETERMINING HOW TO SEQUENCE (TASK ANALYSIS RESULTS FOR)
SEPARATE CRITERION BEHAVIORS WITHIN A TOTAL PROGRAM

CONDITIONS
Relationships EXIST

among separate
criterion behavic4.%

Relationships do NOT exist
among separate

criterion behaviors

- Sequence criterion behaviors -Sequence non-related criterion
according to the nature of
relationship:

behaviors in an arbitrary way

ACTION Cannon elements shared by two
TO TAKE or more criterion behaviors

should be sequenced ahead of
the criterion behaviors of
which they are a part

Criterion behaviors whose
OUTPUTS hewn: INPUTS for other
criterion behaviors should be
sequenced ahead of the
criterion Behaviors to which
they make INPUTS

Criterion behavior* which are
prerequisites to other
criterion behaviors should be
sequenced ahead of the
criterion behavior* which are
con*ingent on them

61



C.2.2
ILLUSTRATION SUMMARIZING PROCEDURES FOR SEQUENCING

SEPARATE CRITERION BEHAVIORS RELATIVE TO ONE ANOTHER

#1 #2

REVIEW SEQUENCE

a. Identification of nature
of relationships among
criterion behaviors (in
Sub-STEP C.2.1)

a. Criterion behaviors
according to the nature of
the relationships
identified:

--Shared elements first

--OUTPUT/INPUT

b.

--Prerequisite/contingent

Unrelated criterion
behaviors in an arbitrary
way

62



C.2.2
STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES
FOR SEQUENCING SEPARATE CRITERION BEHAVIORS

PROPERTIES

,..

COMPLETENESS DATA-BASED RELEVANCE

CRITERIA

- Sequencing decisions
are made for all
criterion behaviors
covered by the
instructional program

For all areas or
topics (knowledge
domain)

--For all tasks or
steps (performance)

...m,

-Sequencing decisions
based on identifioa-
tion (in Sub -STEP

C.2 1) of relation-
ships among criterion
behaviors based on a
review of task
analysis results on
A.5(4) or (11) FORMS

-Sequencing decisions
made are relevant to
the type of relation
ships found among
criterion behaviors

"k/



C.2.1

C.2.2

STEP C.2

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Mature of
relationship among
criterion behaviors

Sequenced task
analysis FORMS for
c-iterion behaviors
according to
relationships

65



C.3

STEP LC3
1

Create instructional units.

C.3.1

C.3.2

11

Estimate how such of a sub-criterion behavior (or a criterion

behavior) can be learned in an instructional hour.

aroup task analysis results describing behaviors which can be

taught in each instructional hour.

There is ample opportunity folLowing strategy formulation (TASK Gi

mid following the actual start of the development process (TASK I)
to review judgments °oncoming how much of a criterion behavior can

be learned in an instruotionaZ hour.
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STEP C.3

INPUT

Task analysis results
on FORMS A.E(4) or (11)

for: separate
1 criterion behaviors

for: all the
sub-criterion behaviors

within each
criterion behavior

OVERVIEW

ACTION
AN1011111

Block out
instructional units

OUTPUT

Groups of
task analysis results

for behavior
to be taught in each
instructional unit

C.3.1

C.3.2

Learning analyses
on A.5(4) or (11) FORMS

for a series of:

-.Sub-STETS

-.terminal behaviors
i

Identification of
the magnitude of

learning difficulties
in series of
Sub-STEPS

(or terminal behaviors)
IT

.410.

Review for levels
of anticipated

difficulty

ii

Group
FORMS A.5(4) or (11)

containing the
learning analyses

68

Identification of
series of FORMS

containing
combinations of:

high, medium, and low
rtiaiITfnaticued

lt
learn-

iii

FORMS for BLOCKS of
behavior (Sub-STEPS
or terminal behaviors)
to be taught in a

succession of
instructional hours

vi

.011



C.3.1

C.3.2

STEP C.3

CRITERIA FOR
IDENTIFYING INPUT!

PAGE iNOEX

ACTION TG RE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Learning
analyses as basis
for judgments
about how much
cion be learned in
an Instructional
hour 7

-MATRIX:

Determining
haw much can
be learned in
an Instructional
hour 79

-MATRIX: Adequacy
of estimate of
amount to be
learned in an
instructional
hour

_

83

SUMMARY OF
PROCEDURES . . . 8

1ATRIX: Adequacy SUMMARY OF
of procedures for PROCEDURES . . . 88

"GROUPING"
behavior to be
taught in an
instructional
hour 89

69 /710



BACKGROUND INFORMATION
CONCERNING ENTIRE STEP C 3

Page

Purposes of STEP C.3 72

What may be covered in
an Instructional hour

73

71



C.3

IDENTIFICATION
MATRIX

PURPOSES OF STEP C.3

PURPOSES
Estimating

how much can be learned
in an instructional hour

Sub-STEP C.3.1

Grouping
task analysis results

by blocks of Instructional hours

Sub-STEP C.3.2

AMIlk

-The learning analyses on -The task analysis results for all
sequenced task analysis forms criterion behaviors in the pro!

CRITERIA (PORN A.5(4) or (11)) are are blocked into groups:
reviewed for:

What it is judged can be
--Judged learning difficulties le2rned in a succession of
involved instructional hours

-Based on the review, an estimate
is made of how much situdents oan
Learn in an instructional hour

72
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
An identification of the dec,ree of difficulty learners
can he expected to e:,-rerience in learning the be-
haviors described in a series of FOR'.

WHAT YOU WILL
WORK FROM

(1) A series of FORMS (sequenced earlier) summarizing
learning analysis results.

WHAT YOU WILL
DO

(1) Identify the anticipated difficulty learners will
experience in learning the behaviors described
In the same series of FORTIS.

FORMS YOU WILL
USE

None



1 DESCRIPTION OF Sub-STEP I C.3.1

INPUT

Learning analyses
on A.5(k) or (11) FORMS

for a series of:

-.Sub-STEPS

"terminal behaviors

ACTION

Reviev for levels
of anticipated

difficulty

OUTPUT

Identification of
a series of FORMS

containing
combinations of:

"Righ, medium, and loy
anticipated learning
difficulty iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS 10 USE

-MATRIX: Learning -MATRIX: -MATRIX: Adequacy SUMMARY OF
analyses as basis
for judgments
about how much
can be learned in

Determining
how much can
be learned in
an instructional

of estimate of
amount to be
learned in an
Instructional

PROCEDURES . . . 82

an instructional hour 79 hour 8;
hour 78

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Task analysis forms
FORMS A.5(k) or (II)
carried forward from C.2.2
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Sub-STEP

INPUT

Learning analyses
on A.5(4) or (11) FORMS

for a series of:

-.Sub-STEPS

--terminal behaviors

i.

JOB DIAGRAM

ACTION

Reviev for levels
of anticipated

difficulty

ii

OUTPUT

Identification of
a series of FORMS

containing
combinations of:

--High, medium, and loy
anticipated learning
difficulty iii

A series of
A.5(4) or (11) FORMS

indicating

consistently LOW
anticipated

;earning difficulties

i.e

A series of
A.5(4) or (11) FORMS

indicating
consistently HIGH

anticipated
learning difficulties

i.b

Identify
how many Sub-STEPS

(or terminal behaviors)
ore likely to be
capable of being
learned in an

instructional hour

11.a

Identify
how many Sub-STEPS

(or terminal behaviors)
are likely to be
capable of being
learned In an

Instructional hour

ii .b

Identification of
a LARGER number of

Sub-STEPS
(or terminal behaviors)

capable of being
learned In an

instructional hour

Iii.a

Identification of
SMALLER number of

Sub-STEPS
(or terminal behaviors)

capable of being
learned In an

instructional hour
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BACKGROUND INFORMATION

page

Information to review in determining
the amount of "behavior" which
students can learn In an
instructional hour

78

Determining how much behavior can be
learned in an instructional hour 79

77



C.3.1

IDENTIFICATION
MATRIX

INFORMATION TO REVIEW IN DETERMINING HOW MUCH "BEHAVIOR"
STUDENTS ARE LIKELY TO BE ABLE TO LEARN

IN AN INSTRUCTIONAL HOUR

TYPE OF
BEHAVIOR

PERFORMANCE KNOWLEDGE DOMAIN

ow.

-A sequenced set of A.5(4) FORMS -A sequenced set of A.5(4) FORMS
containing a LEARNING ANALYSIS: containing a LEARNING ANALYSIS:

One PORN for each Sktb-STEP One PORN for each terminal
CRITERIA (or for a Sub-Sub-STEP) behavior

A series of such FORMS for all A series of such FORMS for all
Sub -ST PS which make up each terminal behaviors which make up
Sub-Criterion behavior each Sub-Criterion behavior

A set of FORMS for all A set of FORMS for all
Sub-Criterion behavior. which terminal behaviors which make up
make up a criterion behavior a criterion behavior

Multiple sets of FORMS for all Multiple sets of FORMS for all
criterion behaviors terminal behaviors
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C.3.1

DECISION
MATRIX

JUDGING HOW MUCH BEHAVIOR CAN BE LEARNED
DURING AN INSTRUCTIONAL HOUR:

BASED ON IDENTIFIED LEARNING DIFFICULTIES*

CONDITIONS

A series of
separate LEARNING ANALYSES

revealing
consistently LOW

anticipated learning difficulties

A series of
separate LEARNING ANALYSES

revealing
consistently HIGH

anticipated learning difficulties

ACTION
TO TAKE

- Identify a sr number of - Identify a smaller number of
separate -sTrps (or terminal.
behaviors) as being capable of
being Learned if. an instructional
hour

separate SUF.:STEPS (or terminal
behavior.) as being capable of
being Learned in an instructional
hour

*Although Judgments of this type 41,e based on data (i.e., learning analyses), expei:ence
in performing this Sub-STEP is probably the surest guide as to precisely how much can
be learned In an instructional hour

EXAMPLE
(just one

diagram, not
a series)
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 82

Adequacy of procedures for estimating
how much can be learned in an
Instructional hour

0

81



C.3.1
ILLUSTRATION SUMMARIZING PROCEDURES FOR ESTIMATING
HOW MUCH CAN DE LEARNED IN AN INSTRUCTIONAL HOUR

a. REVIEW the learning analysis results on
the sequenced series of A.5(4) or (I1)
FORMS

b. Identify where the series contains
learning analyses wgra7-qveal:

--Consistently difficult learning
throughout the series

Or

--Consistently easy learning
throughout the series

Pight-hand Side of FORM A.5(4)

711.4 .44

t

daft la
04111.00.0.00-.-1

11.1=1.00='

NMI

SOO

OHM
OHM

0.1. 005

am= cam www

ow= a 4.4.Crn: .

44. to Imp

0.44 0. 000 141.

SUS
MSS
EMS

0. .

we, 0

0000.=w

40100.

...M.
4.0

VMS .
WWI

::
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3.1

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES FOR ESTIMATING
HOW MUCH CAN BE LEARNED [",RING AN INSTRUCTIONAL HCUR

PROPERTIES DATA-BASED COMPLETENESS

CRITERIA

-Fsti.mati.,n is bared on learning
analyses reveaZing the ragnitude
(high, TIC liur, low) of the
difficulty in loarnin,7 coronent
skills inveZvoci in each Sub-STEP
(or in each tvrminal behavic:-)

..mmw

-Prvicw of learnin anaZyrec is
performed for all Sub-STEPS
(starting at tw bcgtnnt;:g)

-Identification of how mLch can
be learned in an instructional
hour is based on:

..The magnituae of learning
difficulties for each Sul-STEP
(or Lc:Irina/ behavior)

..The consistency of Learning
analyses for a series of
Sub-STEPS (or terminal
b:thaviors)
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

CrTwled or21 the Tehavior to 17c
each i-latructinal 1.c:ir (the aricunt of
tat dercndin; on ant'fc-:ratcd learnng

WHAT YOLI WILL
WORK FROM

(1) The identification of' the degree of antielpai.,A
difficulty in learning the behavior descrihod hl
series of FORMS.

WHAT YOU WILL
DO

(1) Group these FORMS describing the behavior
because of estimated difficulty learning !kw, '

can be learned in an instructional hour.

(2) Repeat until all FORMS are groi..ped and cre41
the tota; number of instructional hours to 14,
prepared.

FORMS YOU WILL
lJSE

None
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DESCRIPTION OF Stab-STEP C.3.2

INPUT

Identification of
the magnitude of

learning difficulties
in series of

Sub-STEPS
(or terminal behaviors)

iv

ACTION

Orou
FORMS A.5(b) or (11)

containing the
learning analyses

CRITERIA FOR
IDENTIFYING INPUTS

Job A.d ('ontents

OUTPUT

FOAMS for BLOC= of
behavior (Sub -ST!PS
or terminal behaviors)

to be taught in
succession .."

instructional re

vi

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORTIS TO USE

-MATRIX: Adequacy SUKMARf OF
of procedures for PROCEDURES . . . 8.

T.ROUPING"
behavior to be
taught In an
Instructional
hour 89_

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

4

BLANK FORMS

R.5(4) or (11) FORMS
carried forward from C 9.1

_

es



Sub-STEP 177.7-1

INPUT

Identification of
the magnitude of

learning difficulties
in a aeries of

Sub-STEPS
(or terminal behaviors)

i

JOB DIAGRAM

ACTION

Group
FORMS A.5(1) or (11)

containing the
learning analyses

ii

OUTPUT

FORMS for BLOCKS of 1

behavior (Sub-STEPS
or terminal behaviors)

to be taught in a
succession of

instructional hours

iii

A large series
o behaviors

whose component skills
to be learned are
relatively EASY

iv.a

A small series
of behaviors

whose component skills
to be learned are
relatively DIFFICULT

iv .b

Group the large series
of A.5(4) or 01) FORMS

to identify
what will be taught

in an instructional hour

V.'

Group the small series
of A.5(4) 07ITY) FORMS

to identify
what will be taught

in an instructional hour

v.b

A block of
a relatively lar
amount of behavior
to be taught in

an instructional hour

vl . a

A block of
a relatively small
amount of behavior
to be taught In

an instructional hour

vi.b

The decision as tc how much will be taught in an instructional hour may be changed
Later during TASK I when instructional materials are actually being developed.
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JOB PnOCEDURES

page

SUMMARY OF PROCEOUZES 88

Adequacy of procedures for
"GROUPING" behaviors to be learned
In an Instructional unit

89

87



C.3.2
ILLUSTRATION SUMMARIZING PROCEDURES FOR CREATING

BLOCKS OF BEHAVIOR TO BE TAUGHT IN AN INSTRUCTIONAL HOUR

Review the identification
(made in Sub-STEP C.).1)
of the patterns of
anticipated learning
difficulties for a series
a Sub-STEPS (or terminal
behaviors):

A larger series of
easily learned behaviors

A smaller series of
behaviors which are
difficult to learn

02

a. GROUP blocks of behavior
(to form instructional units
of an hour's duration)
according to anticipated
learning difficulties:

A bigger block of easily
learned behaviors

A 'mailer block of harder
to learn behaviors

b. End up with sets of A.5(4)
or (11) FORMS grouped
together for each and every
Instructional hour In the
total program.*

'The illustration below for one instructional hour shows two FORMS grouped together.
The possibilities are from one to two or more (depending on the learning
difficulties involved)

FORM A.5(4) or (11) FORM A.5(4) or (11)

1 P

-L

els
MOM

MI MS

MIME
p

O-101S--

IL

MM. axAM

ROM
MOO
MOO
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C.3.2
STANDARDS

MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES FOR GROUPING
BEHAVIOiS TO BE TAUGHT IN AN INSTRUCTIONAL HOUR

PROPERTIES RELEVANCE

-Creation of BLOCXS of behavior
are based on anticipated
difficulties students will have
in Learning the oomponent skilLs
involved in each Sub-STEP or
terminal bshavior:

The lower the anticipated
difficTiri, the more SUb-STEPS
(or terminal behaiare) will
be blacked together into an
instructional hour

The hiller the anticipated

COMPLETENESS

-The entire instructional progi.os 1

is represented by a succession of
BLOCKS of behavior

-Ba ch block of be hav ior is

represented by a act of A.5(4) or
(11) FORMS

CRITERIA

difficulty, the fewer Sib -STEPS
(or terminal behavtore) will
be blocked together into an
instructional hour

89 /90-



C.3.1

C.3.2

STEP C.3

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

The extent of
learning
difficulties for a
series of behaviors

Grouped blocks of
behavior to be
taught in separate
instruczional hours
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